2 1 2 Since the Zika outbreaks are unprecedented human threat in relation to congenital 2 2 3 1 and viral levels in mosquito tissues as well as in the saliva. The ZIKV BR kinetics was 3 2 monitored during the infection in Rockefeller mosquitoes. Rockefeller strain was the 3 3 most susceptible at 7 days post-infection but all strains presented similar infection levels 3 4 at 14 days post-infection. Although variations in the saliva detection rates were 3 5 observed, we confirmed that ZIKV BR was present in saliva from Rockefeller, Higgs and 3 6 Rexville females at detectable levels at 14 days post-infection. The ZIKV BR kinetics in 3 7
The Brazilian Zika virus strain, named as ZIKV BR , was previously isolated The experiments were performed using three Ae. aegypti laboratory strains: were maintained in a BSL-2 insectary facility in Institute of Biomedical Sciences from 1 2 7
University of São Paulo. The rearing conditions were 27 ± 1°C, 75-80% relative humidity 1 2 8 with 12/12 hour (light/dark) photoperiod. Adult mosquitoes were maintained ad libitum 1 2 9 on 10% sucrose solution (w/v). The Brazilian Zika virus strain, named previously as ZIKV BR , was isolated from a Evandro Chagas Institute in Belém, Pará. ZIKV BR was amplified and titrated as recently subculture (T4) was provided by the ZIKV São Paulo task force. Pre-mated 7-9 day old Ae. aegypti females were sucrose 10%-deprived for 24 Saliva, heads and bodies from individual mosquitoes (10 each), were collected at 1 5 0 7 and 14 dpi for virus detection. For saliva, the forced salivation technique as used as 1 5 1 previously described [20, 21] , with modifications. Mosquitoes were CO 2 anaesthetized, 1 5 2 transferred to a Petri dish on ice and legs and wings were removed with forceps. A 1 5 3 glass slide with a strip of modeling clay was used to support micropipette tips filled with were inserted into the tip. Insects were allowed to salivate for 45 minutes and total 1 5 6 volume was ejected into the 1.5 mL microtube. After salivation, heads were separated Precision Instruments, Sarasota, FL) and each tissue was transferred to a 1.5 mL 1 5 9 microtube. Bodies, heads and saliva samples collected at 7 and 14 dpi were 1 6 0 immediately frozen in dry ice and stored at -80 0 C. until qRT-PCR analyses. To detect ZIKV and to quantify viral copy numbers, the Power SYBR ® Green
Step kit (Applied Biosystems, Foster City, CA, USA) was used in qRT-1 7 1 PCR reactions as described by the manufacturer. Each sample was analyzed in thermocycler (Eppendorf) with the following conditions: 48ºC for 30 min and 95ºC for 10 1 7 8 min followed by 40 cycles of 95ºC for 30 sec, 60ºC for 30 sec and a melting curve step 1 7 9
of 95ºC for 1 min, 60ºC for 30 sec and 95ºC for 1 min, with a temperature ramping from 1 8 0 60ºC to 95ºC at 0.02ºC/sec. Amplicon specificity was evaluated by the peak of the 1 8 1 melting curve (79 ± 1ºC) and primer pair efficiency ranged from 1.01 to 1.02. For ZIKV copy number estimation, a standard curve was generated as described [23], dilutions ranging from 10 -9 to 10 -17 g were used to produce a standard curve. expressed as copies per tissue. Following the definitions proposed in [5] . The adopted infection rate (or 1 9 3 prevalence) is determined as the proportion of mosquitoes with virus detected in body 1 9 4 (abdomen and thorax) among tested ones. Dissemination rate corresponds to the 1 9 5 number of mosquitoes with infected heads among infected bodies (abdomen and thorax 1 9 6 positive). Since a method to detect viral RNA in saliva was used, the term saliva 1 9 7
detection rate was applied in place of transmission rate (which refers to infectious 1 9 8 particles present in saliva), but with equivalent meaning. The saliva detection rate was [24] to detected significant differences in ZIKV positive proportions of the same tissues Ae. aegypti lines were compared by using Two-way ANOVA and Bonferroni posttests. To analyze and compare the infection susceptibility of Ae. aegypti laboratory 2 1 5 strains to a Brazilian ZIKV, we orally exposed ROCK, HWE and RED mosquitoes with a 2 1 6 low-passage ZIKV BR strain. Viral RNA levels were quantified by qRT-PCR assay in The three strains exhibited high viral levels in the bodies at 7 and 14 dpi, with the 2 2 2 mean viral copy numbers fluctuating from 10 7 at 7 dpi to 10 8 at 14 dpi (Fig 1A) . At 7 dpi, 2 2 3 the ROCK and RED strains showed the highest body infection rates (number of positive with 90% of the tested heads infected and the HWE and RED strains had increases in 2 3 0 the percentage of infected heads to 80% and 90%, respectively. With regard to the 2 3 1 mean viral levels observed in the head, we observed that the RED strain had 10 5 ZIKV 2 3 2 copies at 7 dpi and this number increased to 10 7 at 14 dpi, indicating an increase of 2 2 3 3 logs after 7 days, while the ROCK and HWE strains had infection level increases only 1 2 3 4 1 2 log ( Fig 1B) . When analyzing the dissemination rate (the number of infected 2 3 5 heads/number of infected bodies), the ROCK strain had the highest index (100%) 2 3 6 analyzed at any time (Fig 2) . viral copy numbers and the dashed grey line demonstrates the detection limit. ZIKV-infected blood meal (dpi). The results are represented by percentages. Although strain variations in the infection rates and mean levels of ZIKV BR were 2 5 8 characterized in the bodies and heads at 7 and 14 dpi, no significant differences were 2 5 9 observed in tissue infection prevalence (Fisher's exact test, p>0.05) and viral intensity 2 6 0 between the ROCK, HWE and RED samples (two-way ANOVA followed by Bonferroni 2 6 1 post-tests, p>0.05). The presence of ZIKV BR and viral level quantitation were assessed directly for 2 6 6 each collected saliva sample using the same qRT-PCR assay. ROCK strain females 2 6 7
showed one positive saliva sample (10%) at 7 dpi. However, no ZIKV BR was detected in from the three strains presented detectable viral levels at 14 dpi. HWE samples were 2 7 0 40% positive for ZIKV BR , while ROCK and RED samples were 20% and 10%, 2 7 1 respectively (Fig 3) . Accordingly, the highest ZIKV BR saliva detection rate (number of 2 7 2 positive saliva samples/total number of infected heads) was observed in the HWE strain 2 7 3 (50%), followed by ROCK (22.22%) and RED (11.11%). the mean viral copy numbers and the dashed grey line demonstrates the detection limit. The ZIKV BR prevalence was low in the ROCK and RED saliva samples. The 2 8 6 mean viral levels in ROCK saliva increased 1 log (10 1 to 10 2 ) between 7 and 14 dpi. In As observed in the bodies and heads, saliva samples showed strain variations 2 9 0 related to the detection rate and the mean ZIKV BR levels (Figs 2 and 3 , respectively).
9 1
However, no statistically significant differences were detected in virus prevalence 2 9 2 (Fisher's exact test, p>0.05) or levels in the saliva (two-way ANOVA followed by 2 9 3
Bonferroni post-tests, p>0.05) between the ROCK, HWE and RED strains at 7 and 14 2 9 4 dpi. ZIKV BR infection, dissemination and saliva detection rates were higher in the 2 9 9
ROCK strain at 7 dpi (Fig 2) . This result led us to perform an independent experiment in individual bodies and heads (Fig 4) . The infection rate and viral levels per tissue were individually recorded at 1, 4, 7, 11 and and late (7 to 14 dpi) infection stages in heads in which a significant difference in 3 1 2 infection prevalence was observed between the two stages using Fisher's exact test (*, 3 1 3
1 dpi x 7 dpi -p=0.0031; 1 dpi x 11 dpi -p=0.0007; 1dpi x 14 dpi -p<0.0001; 4 dpi x 7 3 1 4 dpi -p=0.0198; 4 dpi x 11 dpi -p=0.0055; 4 dpi x 14 dpi -p=0.0001). The dashed grey 3 1 5 line demonstrates the detection limit. As expected, all the body samples analyzed were positive for ZIKV BR at 1 dpi and 3 2 0 the mean viral levels was 7.68 x 10 4 copies. These results probably reflect the viral load in the infectious blood remaining in the blood bolus inside the midgut. Not surprisingly, 3 2 3 none of the heads showed detectable levels of ZIKV in this period. 
